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Description 



METHOD FOR TRANSMITTING DATA IN A 

MULTI-CHIP SYSTEM 

Background of Invention 
[000 1 ] 1. Field of the Invention 

[0002] The present invention relates to a method for transmitting 
data in a multi-chip system, and more particularly, to a 
method of transmitting data between a host chip and a 
slave chip. 

[0003] 2. Description of the Prior Art 

[0004] As integrated circuit (IC) technologies are under rapid de- 
velopment, it is very common to see electronic systems 
having a multi-chip system frame. A multi-chip system 
normally includes at least a host chip engaged in control- 
ling the operation of the system, and at least a slave chip 
engaged in executing servo control or detecting some 
particular signals. Normally, the host chip is a digital chip, 
and the slave chip is an analog chip. However, this ar- 



rangement is adjustable and not a restriction to the multi- 
chip system. 

[0005] Take an optical disk drive for example. The task of the 
slave chip is to execute the servo control of the optical 
disk drive, and detect some particular signals, such as a 
tracking servo signal, a focusing servo signal, a tray open 
signal, a tray close signal, a disc blank signal, and a disc 
defect signal, etc. It is necessary for the host chip to ob- 
tain the above-described signals detected by the slave 
chip while controlling the operation of the optical disk 
drive. 

[0006] According to conventional technologies, a common way 
for the host chip to obtain the signals is described as fol- 
lows. The slave chip detects the states of some signals 
periodically, and stores these states in a register. As long 
as the states of the signals have changed, the slave chip 
will update the register. In addition, the host chip has to 
check the values held in the register actively and periodi- 
cally so as to determine if the states of the signals have 
changed. 

[0007] There are disadvantages in the conventional method, and 
one of these disadvantages is that the processor's re- 
sources are wasted if the host chip checks the register 



frequently. For ensuring the multi-chip system's perfor- 
mance, the frequency of checking the values held in the 
register cannot be low. However, this wastes the resources 
of the processor in the conventional multi-chip systems. 
[0008] Besides, another conventional method for the host chip to 
obtain the states of signals is to implement pin pairs to 
each signal source needed to be monitored between the 
host chip and the slave chip so as to fulfill the purpose of 
data transmission. However, the quantity of the pin pairs 
increases as the number of signal sources need to be 
monitored increases, and this would cause an increase in 

the system cost. 
Summary of Invention 

[0009] it is therefore one of the many objectives of the present 

invention to provide a method for transmitting data in a 
multi-chip system for solving the above problems. 

[0010] According to the claimed invention, a method for trans- 
mitting data in a multi-chip system is disclosed. The 
multi-chip system includes at least a host chip and at 
least a slave chip. The method includes the following 
steps:(a)the slave chip informing the host chip of data 
needed to be transmitted;(b)when being informed by the 
slave chip, the host chip informing the slave chip to start 



transmitting the data; and(c)when being informed by the 
host chip, the slave chip starting transmitting the data to 
the host chip. 

[0011] These and other objectives of the present invention will no 

doubt become obvious to those of ordinary skill in the art 

after having read the following detailed description of the 

preferred embodiment that is illustrated in the various 

figures and drawings. 
Brief Description of Drawings 

[0012] pig.l is a schematic diagram of a multi-chip system ac- 
cording to the present invention. 

[0013] Fig. 2 is a flowchart of a preferred embodiment of the 

present invention. 

[0014] Fig. 3 is a waveform diagram illustrating an example of 

voltage changes of the four pin pairs. 
Detailed Description 

[0015] Fig.l is a schematic diagram of a multi-chip system 100 
according to the present invention. As shown in Fig.l, the 
multi-chip system 100 includes a host chip 110 and a 
slave chip 120 electrically connected to each other via 
several pin pairs, where each pin pair includes a pin of the 
host chip 110 and a pin of the slave chip 120. In Fig.l 



four pin pairs, which are respectively a request pin pair 
130, a data pin pair 140, a latch pin pair 150, and a clock 
pin pair 160, are illustrated. It is worth noting that other 
pin pairs connected between the host chip 110 and the 
slave chip 120 can be used where necessary, and quantity 
of the pin pairs is not restricted to four as shown in Fig.l. 
[0016] please refer to Fig. 2 (with reference to Fig.l as well). Fig. 2 

is a flowchart of a preferred embodiment of the present 
invention. Details of each step in Fig. 2 are described as 
follows. 

[0017] st e p 210: If the slave chip 120 has any information to be 
delivered to the host chip 110, the slave chip 120 actively 
alters the voltage on the request pin pair 130 so as to in- 
form the host chip 110 of data to be transmitted. 

[0018] step 220: The host chip 110 checks the voltage on the re- 
quest pin pair 130 periodically, when the host chip 110 
detects a voltage change of the request pin pair 130, or 
the host chip 110 is triggered by a positive edge or a neg- 
ative edge of the voltage on the request pin pair 130, the 
host chip 110 delivers a clock signal to the slave chip 120 
via the clock pin pair 160 (the clock signal is used for 
synchronizing). 

[0019] step 230: The host chip 110 informs the slave chip 120 to 



transmit data by altering the voltage on the latch pin pair 
150. 

[0020] step 240: The slave chip 120 transmits the data to the 

host chip 110 via the data pin pair 140 on the basis of the 
clock signal of the clock pin pair 160. 

[0021] step 250: The host chip 110 decodes the data received 
from the slave chip 120 on the basis of the clock signal. 

[0022] Fig. 3 is a waveform diagram illustrating an example of 
voltage changes of the four pin pairs. As shown in Fig. 3, 
the slave chip 120 detects data needed to be transmitted 
to the host chip 110 (this may result from changes of the 
states of the detected signals, and the data needed to be 
transmitted is the states of these detected signals), and 
alters the voltage on the request pin pair 130 at tl for in- 
forming the host chip 110 of the data to be transmitted. 
When the host chip 110 detects the voltage change of the 
request pin pair 130, the host chip 110 starts to deliver a 
clock signal via the clock pin pair 160 to the slave chip 
120 at t2, and informs the slave chip 120 with a rising 
edge of the voltage on the latch pin pair 140 to prepare 
for transmitting data. At t3, the host chip 110 informs the 
slave chip 120 to start transmitting data with a falling 
edge of the voltage on the latch pin pair 140. Meanwhile, 



the slave chip 120 transmits the data sequentially via the 
data pin pair 140 on the basis of the clock signal. From 
the point of view of data transmission, the period from t3 
to t4 is considered as a first clock cycle, the period from 
t4 to t5 is considered as a second clock cycle, and so on. 
Similarly, the period from tl5 to tl6 is considered as a 
thirteenth clock cycle. The host chip 110 and the slave 
chip 120 implement data transmission within these thir- 
teen clock cycles. And the host chip 110 decodes the data 
received with these thirteen clock cycles on the basis of 
the clock signal. At tl6, these four pin pairs return to the 
states at tl, and prepare for the next data transmission. It 
should be noted that the thirteen clock cycles are only an 
example. In practice, the quantity of the clock cycles de- 
pends on the requirements of data transmission and can 
be modified. 

[0023] According to the present invention, the multi-chip system 

100 can determine the data need to be transmitted in 
each clock cycle in advance. Take an optical disk drive for 
example. If the data to be transmitted in the first, second, 
third, fourth, fifth, and sixth clock cycles are respectively 
the tracking servo signal, focusing servo signal, tray open 
signal, tray close signal, disc blank signal, and disc defect 



signal, the host chip 110 can then obtain the following in- 
formation: the state of the tracking servo signal is "1", the 
state of the focusing signal is "1", the state of the tray 
open signal is "1", the state of the tray close signal is "0", 
the state of the disc blank signal is "0", and the state of 
the disc defect signal is "1". In addition, the host chip 110 
can record the states of the signals previously received 
from the slave chip 120, and use a counter and a com- 
parator to determine which signal (or signals) has 
changed. 

[0024] | n comparison with the prior art method, the slave chip of 
the present invention actively makes a request for trans- 
mitting data, and it is not necessary for the host chip to 
check the register periodically. Consequently, the re- 
sources of the multi-chip system are not wasted. In addi- 
tion, the present invention uses less pin pairs than the 
prior art method, and can transmit a plurality of signal 
sources by means of decoding. 

[0025] Those skilled in the art will readily appreciate that numer- 
ous modifications and alterations of the device may be 
made without departing from the scope of the present in- 
vention. Accordingly, the above disclosure should be con- 
strued as limited only by the metes and bounds of the ap- 



pended claims. 



